Human uridine monophosphate synthase: baculovirus expression, immunoaffinity column purification and characterization of the acetylated amino terminus.
Human uridine monophosphate (UMP) synthase, a bifunctional protein containing orotate phsophoribosyltransferase (OPRTase, EC 2.4.2.10) and orotidine 5'-monophosphate decarboxylase (ODCase, EC 4.1.1.23) activities, has been overproduced by construction and use of a recombinant baculovirus containing the cDNA for this protein. Expression of the virus in cabbage looper larvae produces a crude larval homogenate having UMP synthase enriched about 180-fold over human placental homogenates and allows larger quantities of this human protein as well as analog proteins to be prepared for structure/function studies. A vastly improved purification procedure using a monoclonal immunoaffinity column was developed. Human UMP synthase purified from larval extracts yielded a product which comigrates in SDS gel electrophoresis with UMP synthase purified from human placenta; pure proteins prepared from these two tissue sources have the same specific activities. We found that OPRTase requires Pi ions in the assay buffers for optimal OPRTase activity; BSA in the assay vessel increases to a lesser degree both OPRTase and ODCase activities. These changes in the assay are essential to observe a parallel enrichment of the two enzyme activities. The baculovirus system was used to express human UMP synthase because it usually yields a product with posttranslational modifications that reflect those of the organism that provided the cDNA. We report data to show that human UMP synthase derived from either human placenta or larval extracts both have a sequence in which the N-terminal methionine has been removed and the formerly penultimate alanine has been acetylated.